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It seems almost tedious to repeat it but the key issue for the world today is how to prevent 
catastrophic climate change. Yet the analysis of the underlying causes of climate change remains 
undeveloped and strongly contested, the general public continues to be misinformed or uninformed 
and unengaged, and actions to mitigate climate change are mainly piecemeal, inadequate and 
ineffective. The international community has failed to provide sufficient protection for the global 
atmospheric commons, fossil-fuel ‘business as usual’ prevails (complete with subsidies from 
governments and the World Bank), and discredited market-based approaches persist. Blind faith is 
placed in technological innovation to save us all, and the need for a radical interpretation of the 
precautionary principle in the face of potential but multiply uncertain cataclysmic ‘tipping points’ 
goes unrecognised. 
This essay focuses on what seems to me to be a key question, namely the contribution of capitalism 
to climate change and whether capitalism can or cannot be transformed so that disaster can be 
avoided. Foster, Burkett and Angus are all clear that capitalism is inherently destructive of the 
environment and must be replaced by socialism; Moore thinks capitalism cannot survive but is not 
clear about what, if anything, might take its place; Scoones et al contains a variety of views and 
approaches to political action, largely drawing upon a tradition of socio-technical transitions 
management; Gough emphasises governmental redistribution and changing consumption; and Helm 
basically argues that markets and competition states will solve the problem. Together, these books 
cover much of the spectrum of opinion on climate change, though not all of the issues associated 
with this topic. Ostensibly, they are all written for the general reader, but they convey very different 
theoretical and political messages: Foster and Burkett on the application of Marx’s theory of value to 
ecology, Angus on the significance of the Anthropocene for the future of humanity, Moore on the 
concept of Capitalocene as a historically specific unity of humanity and nature, Scoones et al as an 
exposition of multiple possible and politically contested ways of moving from our unsustainable 
present to sustainable futures, Gough on the relevance of climate change for social inequality and 
social policy, and Helm on the issues for the energy industries and for economic and energy policy. 
The readership for Foster/Burkett, Angus and Moore is therefore mainly academic (though Angus is 
accessible to the lay reader and clearly aims to stimulate climate mitigation action), while the others 
are intended also to reach a wider audience, in particular energy policy communities (Scoones et al, 
Helm) and environmental and social policy makers and practitioners (Scoones et al, Gough), and are 
all written in accessible styles.  
Readers of this journal will know that Marx saw capitalism as a mode of production whose products 
are commodities, which have both a concrete form (as useful goods or services, that is, use-value) 
and an abstract form (as exchange value or value). Commodity production involves a labour process, 
in which workers interact with nature (raw materials and means of production) to produce 
commodities. Nature is the source of many use-values, some of which enter into capitalist labour 
processes. Marx followed Adam Smith, however, in holding that human labour is the source of value 
under capitalism. All this is clearly set out in Foster and Burkett’s book, especially pp 211-8, as part 
of a robust defence of Marx against those who claim that he was some kind of crude cornucopian 
who did not recognise the existence of ecological limits or that he made ‘fatal’ or ‘serious’ errors in 
his theory of value (as claimed by Walker, 2017: 54, 57; for more defence of Marx’s theory of value, 
see Huber, 2017). 
The crucial point for this review essay is the form of the interaction between humans and nature in 
specific production processes. Under capitalism, value becomes separated from use-value and takes 
on a life of its own, disconnected or abstracted from the natural processes of concrete reality. 
Cyclical processes of capital accumulation (M-C-M’) tend to override natural cycles of carbon, 
nitrogen and phosphorus, with nature being appropriated as and when it is useful to do so in order 
to increase labour productivity and profitability (including when the appropriation is done for 
environmental ends – so-called ‘green grabbing’ – see Fairhead et al, 2012; McAfee, 2012). Marx 
originally noted this in connection with the failure of agricultural capitalists to recycle nutrients 
removed from the soil but the same pattern can be observed in all cases where nature’s bounty is 
treated by capital as a ‘free gift’ or as what economists call ‘externalities’ (that is, as outside the 
attention of capitalists and their economic apologists). Such practices, seen as an unavoidable aspect 
of capitalist competition, result in metabolic or ecological rifts that tend to undermine the conditions 
for capitalist production itself (O’Connor, 1998, called this the second contradiction of capitalism). 
Moore argues that the term ‘metabolic shift’ would be more appropriate. For him, ‘it is not 
humanity’s separation from Nature that matters’ (Moore, 2015: 78) but the shift from one way of 
organising nature to another. For Marx, however, humanity’s separation from nature is precisely 
what matters, and capitalism is much more than just a different way of organising nature. On the 
contrary: nature has its own ways of organising, which are being disrupted by capitalism. An 
important implication of Moore’s argument is that modern history is understood primarily in terms 
of a search for ‘cheap natures’, with each period involving rising costs of material inputs to 
production until a crisis point is reached at which new modes of appropriation of nature emerge 
(Moore, 2015: 97-8, 227-8). Class struggle seems to be reduced to a dispute about which ‘cheap 
natures’ should be sought and how they should be appropriated – the concept of a metabolic or 
ecological rift seems to disappear. 
Foster and Angus tend to equate capitalism’s metabolic rift with the coming of the Anthropocene, 
with the Anthropocene being defined as a period of time ‘when geological strata are dominated by 
remains of recent human origin’ (Angus, 2016: 231). However, a metabolic rift has to do with the 
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quality, not just the quantity, of such remains, so this term does not seem particularly useful for 
understanding ‘the crisis of the earth system’- and is plagued with confusions and misconceptions, 
anyway (see Angus, 2016: 224-232). Consequently, Moore’s term ‘Capitalocene’ seems preferable, 
because it names a period that coincides with the rise of a specific kind of social system (not human 
activity generally) that has changed the geology of our planet. There are problems with identifying 
exactly when the rise of capitalism resulted in this geological change (sometime between the 15th 
century and the 19th century) but it can be agreed that it has indeed occurred.  
As is well known, Marx’s theory of value holds that it is created by workers under conditions of 
capitalist production (that is, as propertyless wage-workers) and measured in terms of the amount 
of labour-time that is socially necessary for its production. Marx calls this measure ‘abstract labour’, 
which is essentially the equalisation of concrete acts of labour under the discipline of competition 
(Saad-Filho, 2002: 26-29), that is, within a capitalist labour-market. Further, workers are exploited to 
the extent that the value of what they produce exceeds the value of their hire, and this excess is 
crucial for capital accumulation. Moore (echoed by Walker, 2017) tries to extend the theory of value 
to include the appropriation of what he calls ‘cheap natures’, but this latter expression effectively 
obscures the distinction between nature as use-value and nature as value. For Moore, labour itself is 
just a ‘cheap nature’, even though for Marx it is the source of all value. For a neoclassical approach 
that reaches surprisingly similar conclusions to Moore’s concerning capital’s long-term reliance on 
‘relatively inexpensive fossil fuel resources’, see Ayres and Voudouris (2014); for a critique of 
neoclassical understandings of value, see Huber (2017: 44); for the latest example of a longstanding 
failure to see that the law of value is specific to capitalism, see Walker (2017); and for the continuing 
failure of ecological economists to understand the difference between use-value and value, see 
Kallis’ contribution to Kallis and Swyngedouw (2017, especially pp12 and 14). 
The outstanding metabolic rift today is the disruption of the atmospheric carbon cycle due to the 
burning of fossil fuels and to methane emissions from livestock, resulting in the threat of 
catastrophic climate change.1 The key question addressed in the remainder of this paper is whether 
this excess of carbon emissions is necessary or contingent to capitalism as a mode of production – 
that is, could these practices be terminated within capitalism or is it capitalism that has to be 
terminated? There appear to be five main and partially overlapping perspectives on this question: 
1) Capital accumulation is seen as lying at the root of the problem because it inevitably increases 
energy use, which in turn tends to increase greenhouse gas emissions. In order to solve the problem, 
therefore, capitalism has to be overthrown or transformed or ‘deaccumulated’ (this is the view of 
eco-socialists such as Foster, Burkett and Angus – see also Clark and York, 2005; Huber, 2008, 2013; 
Lohmann, 2011; Smith, 2011; Schwartzman, 2012; Blauwhof, 2012; Klitgaard, 2013; Newell, 2015). A 
key feature of the eco-socialist argument is its emphasis on demilitarisation (see, for example, 
Angus, 2016, chapters 9 and 10), because of the huge (and insufficiently acknowledged) contribution 
of the military to GHG emissions.  
2) Degrowth theory sees the problem as primarily one of over-production and/or over-consumption 
(Fournier, 2008; Latouche, 2009, 2010; Kallis, 2011, 2015; Kallis et al, 2012; Trainer, 2012; Muraca, 
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 Other important so-called ‘planetary boundaries’ (e.g. on water, phosphorus, nitrogen, aerosols, certain 
minerals, and biodiversity – Rockström et al, 2009) have also been transgressed or are at risk of being so, but 
these are not the focus of this essay. 
2013; Asara et al, 2015; Jackson, 2017; see also Cattaneo et al, 2012; and note Victor, 2012, on the 
political implausibility of a degrowth scenario). To solve the problem, consumption must be reduced 
to a level of ‘sufficiency’ (Lorek and Fuchs, 2013; Sekulova et al, 2013; Kallis, 2013). 
3) Capitalism exists within a wider context of complex coupled human-environment systems that can 
be understood in a variety of ways that may enable the problem to be fixed – i.e. systems thinking 
approaches (Weinstein et al, 2013; Lorek and Spangenberg, 2014; García-Olivares and Solé, 2015), 
particularly from ecological economics (Klitgaard and Krall, 2012) or (following Harvey’s concept of 
spatial fix) ‘socio-ecological fixes’ (McCarthy, 2015; Ekers and Prudham, 2017) or ‘socio-ecological 
transformations’ (Patterson et al, 2017). These are interesting arguments, which link with literature 
on governmentality (Lövbrand et al, 2009), but I do not have space to examine them here (though 
none of them addresses the issue of fixing the military).  
4) Capitalism is a system that can be managed or redesigned or ‘greened’ so that disaster can be 
averted – the perspective of ‘green growth’ or ‘green economy’, i.e. green capitalism (the view of 
Helm – see also UNEP, 2011; Lawn, 2011; Mathews, 2011; Bowen and Fankhauser, 2011; Bina, 2013; 
Bowen and Hepburn, 2014: Smulders et al, 2014; Bailey and Preston, 2014; Wanner, 2015; Helm, 
2016). This perspective (previously known as ecological modernisation) basically holds that 
decarbonisation can occur at a faster rate than capital accumulation (this is known, confusingly, as 
‘absolute decoupling’ or ‘strong sustainability’), thus enabling capitalism to survive. Unfortunately, 
however, there is no evidence that such decoupling has ever occurred, is occurring, or is likely to 
occur in the foreseeable future. Even Helm, a key prophet of the triumph of green capitalism, 
recognises that governments are captured by fossil-fuel interests (but does not seem to want to do 
anything about this), has no clear idea how gas (for example) is to be decarbonised in the short to 
medium term, and generally believes in salvation by new technology (for a more thoughtful 
approach to understanding green capitalism see Knuth, 2017). 
5) Capitalism can be tamed or humanised through the provision and fair distribution of social 
welfare (the view of Gough – see also van den Burgh, 2011; Gomez-Baggethun and Naredo, 2015; 
Capellán-Pérez et al, 2015 – how reduced consumption in developed countries could be welfare-
enhancing) and economic democracy (Johanisova and Wolf, 2012). This approach seems to involve 
an element of degrowth as well as redistribution but it emphasises concerted action by benevolent 
‘environmental states’ or ‘climate states’ (Gough, 2017: 121), which do not actually exist. Gough 
offers a plethora of interesting policy proposals but no clear pathways for implementing them, much 
important criticism of the harms arising from green growth but no clear analysis of how capitalism 
produces such harms, and, despite a chapter entitled ‘Decarbonising the economy’, no clear 
approach to the decarbonisation of energy or production. 
For the purposes of this essay, the problem with the degrowth theorists and environmental statists 
is that they do not engage with Marx’s theory of capital and lack a clear vision of the extent to which 
capitalism needs to be changed if we are to survive on this planet (Foster, 2011; see Schwartzman, 
2012, for other problems with the work of degrowth advocates). Granted, degrowth is consciously 
opposed to capital growth and to some extent necessary (particularly in developed countries) in 
order to avoid globally catastrophic climate change, but its proponents do not sufficiently recognise 
that growth is merely a symptom of the underlying problem with capitalism, namely its tendency to 
metabolic rift. Degrowth theorists also often fail to distinguish consistently between the growth of 
value (as expressed, for example, in GDP) and the growth of use-value (the quantity and quality of 
goods and services being produced), which leads them to miss the complexity of the relationship 
between the two. An exception here is Sorman and Giampietro (2013), who focus on the social 
metabolism of energy and conclude that degrowth (of use-value) is inevitable as increasing amounts 
of energy (whether renewable or not) are required to generate and distribute energy – that is, a 
declining rate of energy return on energy invested (EROEI) (as fossil fuels become more difficult to 
extract and renewables continue to have lower energy output per input). In value terms, this is 
analogous to Marx’s law of the falling rate of profit but, whereas historically the latter has been 
counteracted by technical innovation and the emergence of new markets (resulting in increased 
labour productivity and lower production costs), currently there has been little evidence of even a 
slowing down in the decline of EROEI. This decline then has implications for capitalist production in 
terms of reduced capacity for productivity increase resulting in reinforcement of the tendency 
towards profitability decline and more serious economic-ecological crisis (see also García-Olivares 
and Ballabrera-Poy, 2015: 594-6, who argue, in total contradiction of Helm, that on this basis we 
must now plan for a steady-state economy). This argument relating to the technical composition of 
capital holds irrespective of what happens to the value composition of capital, which may either rise 
or fall or both. It is therefore no exaggeration to say that the future of capitalism rests ultimately on 
the scope for appropriate technological innovation. 
This could perhaps help to explain why the literature on climate change is dominated by technocratic 
approaches (e.g. the ‘multi-level perspective’ and transitions management), which see the problem 
of reducing GHG emissions as primarily one of engineering a shift from one ‘socio-technical regime’ 
to another, particularly with respect to energy generation. Economics, and even politics (usually 
understood in technocratic terms as ‘governance’ – e.g. Biermann et al, 2009), have been recognised 
as important, but only as additional factors to be entered into the technical calculations and models 
(Newell, 2015; for a useful if partial review see Schmitz, 2015). So-called ‘Integrated Assessment 
Models’ (IAMs), integrating physical and economic models, seem to be the holy grail here but they 
have not been shown to be any more reliable than long-range weather forecasting (and viewed as 
‘close to useless’ by Pindyck, 2013, cited in Farmer et al, 2015: 347). Increasingly sophisticated 
scenarios have been developed (e.g. the transition pathways to low carbon electricity in the UK – 
RTP Engine Room, 2015; Chilvers et al, 2017; Barton et al, 2018) but still with implausible and 
unrealistic or inappropriate economic and technical assumptions (for example, that carbon capture 
and storage will be economically viable, that biomass and bioenergy will be carbon-neutral, that 
combined heat and power will expand significantly in the near future, that fuel prices will stabilise or 
not) and little attention to the overwhelming need for immediate and decisive action. It appears, 
then, that technocratic approaches have not worked very well so far, prompting some of their 
promoters to consider the nature of political power more seriously, though not to the extent of 
addressing Marxist arguments (see, for example, Geels, 2014). It could well be the case, however, 
that appropriate technical change is not always possible within capitalism because the application of 
new technology itself requires additional inputs of energy and new materials, which in turn require 
to be generated, extracted and manufactured (which, in turn, involves continued harmful 
exploitation of labour – for examples, see Newell, 2015: 77) – a case, perhaps, not of a circular 
economy or dematerialisation but of self-destructing Ouroboros. 
To end this review on a positive note, Newell argues that, despite a widespread but misplaced faith 
in technological innovation and despite the on-going lock-in of fossil-fuel capitalism, ‘there is 
significant movement from below’ (Newell, 2015: 82) for a low-carbon future, which can succeed so 
long as it focuses ‘on the terrain of the here and now and the actually existing political economy, as 
it is, not as we would like it to be’ (Newell, 2015: 84). Caution is required, however, because 
movements from below are not necessarily progressive (a distinction that is obscured by the use of 
the term ‘grassroots’ – Smith and Ely, 2015). Schmitz (2015) suggests that a more open and inclusive 
political approach is needed, especially given the urgency of the timescale now, and the Citizens 
Climate Lobby (https://citizensclimatelobby.org ) seems to me an example of such an approach. It is 
becoming increasingly clear, as ‘the Great Acceleration’ (Steffen et al, 2011: 618) progresses, that 
the Capitalocene period is associated with a set of epochal ecological rifts, which can be repaired 
only by means of a global eco-social transformation that permanently restores a metabolic balance 
between humanity and nature. This transformation will involve the politicised and systematic 
application of the precautionary principle (Burkett, 2016), processes of demilitarisation, solarisation 
and agro-ecology (Schwartzman, 2012: 119,124), and maximising the extent to which the 
socialisation of capitalism can at the same time facilitate living within our planetary boundaries. The 
alternatives are ecological collapse, as global temperatures soar way above what is humanly 
bearable, and/or economic ruin, as sources of energy become increasingly less exploitable.  
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